Living with congenital heart disease (CHD) presents survivors with numerous stressors, which may contribute to emotional problems. This study examined (a) whether coping with CHD-related stress predicts symptoms of depression and anxiety, and (b) whether associations between coping and emotional distress are moderated by involuntary stress reactivity. Adolescents and young adults diagnosed with CHD (M age = 26.4) were recruited from pediatric and adult outpatient cardiology clinics. Participants (N = 168) completed online self-report measures. Hierarchical multiple regression analyses revealed that secondary control coping (e.g., cognitive restructuring, positive thinking) predicted lower depression and anxiety. Primary control coping (e.g., problem-solving) and stress reactivity (e.g., rumination, emotional numbing) interacted to predict depression and anxiety: the higher individuals were in involuntary stress reactivity, the stronger was the association between primary control coping and lower depression and anxiety. These results can inform clinical efforts to prevent or reduce emotional distress among CHD survivors.
Introduction
Due to advancement in treatment for congenital heart disease (CHD), more than 90% of infants with CHD survive into adulthood (Moons, Bovijn, Budts, Belmans, & Gewillig, 2010) . Consequently, there are over one million adults with CHD living in the United States (Gilboa et al., 2016) . As CHD survivors transition through adolescence into adulthood, they may face a number of challenges due to their medical condition, such as on-going treatment, limitations at school or work, and worry about their future health. Because these stressors portend risk for emotional distress Kovacs et al., 2009; Kovacs & Utens, 2015) , it is important to understand how individuals respond to CHD-specific stressors and the consequences of these responses for emotional functioning. Such knowledge is crucial to developing targeted interventions. Thus, the current study examined associations between responses to stress, including both active coping and involuntary stress reactivity, and symptoms of depression and anxiety in adolescent and young adult CHD survivors.
Stress and Emotional Functioning Among CHD Survivors
Living with CHD poses a range of challenges for survivors who may seek specialized care, manage treatments and medications, and encounter financial burden due to their healthcare needs. CHD survivors also may experience physical symptoms, lifestyle limitations, body image concerns, and reproductive or sexual dysfunction. Moreover, they may face uncertainty about their disease and future health (Jackson, Dulfer, & Utens, 2016; Kovacs, Sears, & Saidi, 2005; Warnes et al., 2008) . Indeed, in a quantitative examination of CHD-related stress in the current sample, concerns about future health, scars and visible signs of medical procedures, and limitations in activities emerged, as some of the most difficult aspects of CHD, with 39-44% of survivors rating these stressors as somewhat or very stressful . Awareness of 1 3 the stress associated with CHD has drawn research attention to the psychosocial functioning of survivors. A recent metaanalysis indicated that levels of emotional distress among CHD survivors are comparable to measure norms and study control groups, although some studies documented elevations in emotional distress (Jackson, Misiti, Bridge, Daniels, & Vannatta, 2015) . Focusing exclusively on mean levels of adjustment may mask important variation in levels of distress experienced by individuals with CHD. For example, the current sample of CHD survivors did not differ from measure norms in terms of their mean level of internalizing symptoms, a broad psychopathological construct that includes symptoms of anxiety, depression, and withdrawal from social contacts (Achenbach & Rescorla, 2001 ). However, approximately 14% of CHD survivors reported internalizing symptoms in the clinical range, suggesting that a subset of survivors is at risk for significant emotional distress .
To improve prevention and intervention efforts for CHD survivors, it is important to identify factors that contribute to variability in emotional distress. Prior research on CHD has demonstrated that emotional distress in this population increases both with age Karsdorp, Everaerd, Kindt, & Mulder, 2007) and heightened disease symptoms Jackson, Hassen, Gerardo, Vannatta, & Daniels, 2016) . further noted that greater perceived CHD-related stress also predicts more internalizing symptoms. Building on this research, we anticipated that responses to CHD stress may be associated with emotional distress.
Responses to Stress
To conceptualize responses to stress, we drew from a wellvalidated framework (Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001; Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000) that differentiates coping responses from involuntary forms of stress reactivity. Two forms of coping involve engagement responses directed toward the stressor or stress-related emotions. Primary control coping involves problem-solving, support seeking, and emotional expression, whereas secondary control coping involves cognitive restructuring, positive thinking, and acceptance. In contrast, disengagement coping involves voluntary efforts to avoid stress or stress-related emotions, such as behavioral avoidance or wishful thinking.
In comparison to the above forms of coping, stress reactivity includes involuntary reactions to stress. Involuntary engagement responses are characterized by intrusive or unregulated thoughts and emotions, such as rumination, physiological arousal, or emotional arousal. Involuntary disengagement responses involve uncontrolled withdrawal from stress, such as emotional numbing, cognitive withdrawal, and unregulated escape behaviors. Involuntary engagement and involuntary disengagement have been conceptualized as stress reactivity because they are non-deliberate or uncontrolled reactions to stress that occur in addition to voluntary efforts to cope with stressors. Individual differences in involuntary stress reactivity are posited to be temperamentally based and reflective of conditioned reactions to stress (Connor-Smith et al., 2000; Compas et al., 2001) . Involuntary reactions to stress involve somatic responses (e.g., experiencing headaches when dealing with stress), affective responses (e.g., feeling no emotions), cognitive responses (e.g., rumination, or mind "going blank"), and behavioral (e.g., acting without thinking, freezing). These reactions to stress are distinct from psychopathology symptoms, but may confer risk for the development of psychopathology, including depression and anxiety (Compas, Connor-Smith, & Jaser, 2010) .
Primary control coping and secondary control coping are broadly considered adaptive responses. In contrast, voluntary disengagement coping, involuntary engagement, and involuntary disengagement are considered maladaptive responses (Connor-Smith et al., 2000) . Indeed, prior research on coping with chronic illnesses such as cancer or chronic pain indicates that primary control coping and secondary control coping are associated with emotional well-being, as indicated by lower levels of internalizing symptoms. In comparison, voluntary disengagement coping is associated with more emotional distress, as indicated by higher levels of internalizing symptoms (Compas, Beckjord, et al., 2006; Compas, Boyer, et al., 2006; Compas et al., 2014) . Fewer studies have examined involuntary stress reactivity in the context of chronic illness, but research suggests that both involuntary engagement and involuntary disengagement are associated with more internalizing symptoms (Compas, Beckjord et al., 2006; Thomsen et al., 2002) .
Among CHD survivors specifically, associations between coping and psychosocial outcomes have been examined in two recent studies, both of which used measures of general coping, not context-specific coping, and did not examine stress reactivity. Lee, Kim, and Young Choi (2014) reported that, among adolescent CHD survivors, greater use of taskoriented coping and avoidance-oriented coping was associated with better psychosocial functioning including: stronger feelings of personal competence, and acceptance of self and life. Although these results suggest that coping is related to well-being, it is not clear if coping predicts specific indicators of emotional distress, such as symptoms of depression and anxiety. Another study examined associations of coping with depression and anxiety among adult CHD survivors (Eslami, Macassa, Sundin, Khankeh, & Soares, 2014) . Consistent with research on coping with other chronic illnesses (Compas, Jaser, Dunn, & Rodriguez, 2012) , greater use of active problem-solving was associated with lower levels of depression. However, for anxiety, greater use of active problem-solving and social support seeking was associated with higher levels of symptoms. This result was counter to prior research (Compas et al., 2012) that primarily assessed coping with illness-related stress.
To extend understanding of the associations between coping and symptoms of depression and anxiety among CHD survivors, the current study examined coping in response to CHD-related stressors. Based on prior theory and research, we believed that individuals' responses to stress and the effects of those responses may depend on the nature and context of the stressor (e.g., Connor-Smith et al., 2000) . With respect to depression, we anticipated that primary control coping and secondary control coping would predict lower levels of depression, whereas voluntary disengagement coping would predict higher levels of depression. However, our investigation of the association between coping and anxiety was exploratory, given that prior research on CHD (Eslami et al., 2014) revealed associations between coping and anxiety that contrasted research on other chronic illnesses (Compas et al., 2012) .
To extend prior research, we also considered that the effects of coping on emotional functioning may depend on the extent of involuntary engagement or involuntary disengagement. Broader studies on interpersonal and povertyrelated stress provide evidence that coping and involuntary stress reactivity have interactive effects on well-being (Connor-Smith & Compas, 2004; Thompson et al., 2010; Wadsworth & Berger, 2006) . In addition, emotion dysregulation and intense emotional arousal, which overlap with our concept of involuntary stress reactivity, have been posited as factors that may impede the effective implementation of coping efforts in psychotherapy (Nezu, Nezu, & D'Zurilla, 2013) . However, research examining whether involuntary stress reactivity moderates the effects of coping is scarce. Information about such interaction effects can clarify whether particular coping strategies are universally beneficial or only beneficial for some individuals, which may be informative for clinical interventions.
We considered two potential ways in which involuntary stress reactivity could influence the effects of coping. First, the beneficial effects of primary control coping and secondary control coping may be mitigated by high involuntary stress reactivity. Specifically, when individuals experience intrusive thoughts and emotions (involuntary engagement) or uncontrolled withdrawal from stress (involuntary disengagement), these reactions may interfere with the effective use of strategies such as problem-solving (primary control coping), and strategies such as positive thinking and reframing (secondary control coping). Alternatively, the effects of coping may be amplified by high involuntary stress reactivity. Individuals who are high in involuntary stress reactivity may be prone to distress following stress exposure and in need of coping strategies that help them to manage or adapt to stress. Consequently, primary control coping and secondary control coping may be especially beneficial, and voluntary disengagement coping may be especially detrimental. Given the lack of prior research on such interactive effects, we explored whether involuntary stress reactivity moderates associations between coping and emotional functioning.
Study Overview
The current study sought to (1) examine the independent associations between coping with CHD-specific stressors and symptoms of depression and anxiety, and (2) to explore whether involuntary stress reactivity moderates associations between coping and emotional distress. The aims were examined in a sample of adolescent and young adult CHD survivors. Because this study sought to understand coping with the full range of stressors associated with CHD, the sample was heterogeneous in regard to disease severity and treatment history. Analyses took into account each individual's age and functional status since these variables have been previously documented to predict emotional functioning among CHD survivors.
Methods

Participants and Procedures
Adolescents and young adults diagnosed with CHD were recruited for a larger study from outpatient cardiology clinics at a pediatric hospital and an adult hospital in the Midwest. The larger study was a correlational, survey study of CHD knowledge, health behaviors, and psychosocial adjustment. Individuals were eligible for the study if they (a) had been diagnosed with a structural congenital heart defect; (b) were 15-39 years old; (c) were able to read and write in English; and (d) had not been diagnosed with a genetic syndrome (e.g., Down or Marfan's) that would prevent completion of self-report measures. Participants who met eligibility criteria were sent a letter from their attending cardiologist notifying them of a research opportunity. An opt-out number was provided in case patients did not want to be contacted about the study; however, none took this action. Approximately 1 week later, patients were contacted by study staff via phone or approached during an outpatient clinic visit if unable to be reached by phone. Consent/assent, as well as HIPPA authorization, was obtained. The study protocol and informed consent/assent procedures were approved by the Institutional Review Board. Of the 271 individuals invited to participate in this research, 10 declined, 51 could not be reached, and 210 (74%) provided informed consent and participated in the larger study. Participants completed online self-report measures, and demographic and medical information was extracted from medical charts. A measure of emotional functioning was added to the study protocol after recruitment began. Missing data for some of the variables used in the current analyses resulted in a final analytic sample of 168 participants (80%). Prior publications based on this dataset have not examined coping or stress reactivity. One prior report examined sources of CHD-related stress and general internalizing symptoms, drawing data from the same measures reported here .
Measures
Symptoms of Depression and Anxiety
Thirty-four adolescents (15-18 years) completed the Youth Self-Report (YSR; Achenbach & Rescorla, 2001) , and 134 young adults (19 years and older) completed the Adult SelfReport (ASR; Achenbach & Rescorla, 2003) . Symptoms of depression were indicated by the DSM-oriented affective problems subscale of YSR (13 items) and the depressive problems subscale of the ASR (14 items), both of which assess symptoms of dysthymia and major depressive disorder. These subscales share common items, but vary slightly for the purpose of assessing age-appropriate presentation of symptoms. Symptoms of anxiety were indicated by the DSM-oriented anxiety problems subscales of the YSR (6 items) and ASR (7 items), both of which assess symptoms of generalized anxiety, separation anxiety, and specific phobia. These subscales share common items, but vary slightly for the purpose of assessing age-appropriate presentation of symptoms. The YSR and ASR are structured in the same format. Participants were instructed to read a list of items and rate how true each item was for them over the past 6 months. Typical items on the affective problems and depressive problems subscales are "I cry a lot" and "There is very little that I enjoy." Typical items on the anxiety problems subscales are "I worry a lot" and "I am too fearful or anxious." Response scales ranged from 0 = not true to 2 = very true or often true and responses were summed to create subscale scores. To capture the full range of variability in depression and anxiety, raw scores were used (Achenbach & Rescorla, 2001 , 2003 . Because the structure and content of the YSR affective problems subscale and the ASR depressive problems subscale are parallel, they were treated as a single measure of depressive symptoms. Similarly, the YSR and ASR anxiety problems subscales were treated as a single measure of anxiety. Because the number of items on the YSR and ASR subscales differs, YSR scores were prorated to produce comparable raw scores. For symptoms of depression and symptoms of anxiety, the ASR subscale had one more item than the YSR subscale. Thus, the total YSR score was divided by the number of YSR items and multiplied by the number of ASR items. Possible scores for symptoms of depression ranged from 0 to 28 and possible scores for symptoms of anxiety ranged from 0 to 14, with higher scores reflecting greater emotional distress. The reliability and validity of the YSR and ASR have been established (Achenbach & Rescorla, 2001 , 2003 . In the present sample, Cronbach alphas for the measures of depression symptoms were .74 for the YSR and .85 for the ASR. For measures of anxiety symptoms, the corresponding alphas were .79 for the YSR and .81 for the ASR.
Responses to Stress
Participants completed a version of the Responses to Stress Questionnaire (Connor-Smith et al., 2000) adapted to include sources of stress related to CHD . The measure (57 items) includes three coping subscales: Primary Control Coping (9 items), Secondary Control Coping (12 items), and voluntary Disengagement Coping (9 items). The measure also includes two stress reactivity (i.e., involuntary stress response) subscales: Involuntary Engagement (15 items) and Involuntary Disengagement (12 items). Participants were prompted to think about CHD-specific stressors (e.g., taking medications, paying for healthcare) and instructed to rate how often they did or felt each response when dealing with the stress of having CHD. Typical Primary Control Coping items are "I do something to try to fix the stressful parts of having CHD" and "I do something to calm myself down when I'm dealing with the stress of having CHD." Typical Secondary Control Coping items are "I think about the things I'm learning from having CHD, or something good that will come from it" and "I tell myself that everything will be all right." Typical voluntary Disengagement Coping items are "I try to believe that it never happened" and "I try not to think about it, to forget all about it." Typical Involuntary Engagement items are "My thoughts start racing when I am faced with the stressful parts of having CHD" and "When I am dealing with the stress of having CHD, I feel it in my body." Typical Involuntary Disengagement items are "My mind just goes blank when the stressful parts of having CHD happen; I can't think at all" and "I just freeze when I am dealing with stressful parts of having CHD; I can't do anything." Response scales ranged from: 1 = Not at all to 4 = A lot. In accordance with the standard scoring of the RSQ (Compas et al., 2001) , proportion scores were computed by dividing the total score for each subscale by the total score on the measure. Thus, proportion scores for each subscale were bounded by 0 and 1, with higher scores reflecting higher levels of each response to stress. The reliability and validity of the subscales have been established (Connor-Smith et al., 2000) . In the present sample, Cronbach alphas for the five RSQ subscales ranged from .76 to .95, as shown in the last column of Table 2 .
Covariates
Sex, age, and functional status were determined based on medical chart review. Functional status was indicated by New York Heart Association (NYHA) class (American Heart Association, 2016), which is determined by the physician based on patient-reported symptom burden and ranges from I (no limitation of physical activity) to IV (unable to carry on any physical activity without discomfort). A recent study found that having a NYHA class of II or greater (vs. a NYHA class of I) was associated with significantly lower emotional quality of life, and explained more variability in emotional quality of life than the traditional classification system of CHD severity (i.e., "simple," "moderate," and "complex"; Jackson, Hassen, et al., 2016) . Accordingly, the current study classified participants into two groups: normal functioning (NYHA = I; no limitation on physical activity; 71.4% of participants) and impaired functioning (NYHA = II, III, or IV; mild to severe limitations on physical activity; 28.6% of participants).
Plan of Analysis
Independent t tests examined sex differences in depression and anxiety, and bivariate correlations between study variables were examined. Potential covariates (i.e., gender, age, functional status) that were significantly associated with depression or anxiety were retained in subsequent multivariate analyses. Hierarchical regression analyses were conducted predicting symptoms of depression and symptoms of anxiety. Age and functional status (1 = normal functioning; 2 = impaired functioning) were entered as covariates in the first step, and the three forms of coping (i.e., Primary Control Coping, Secondary Control Coping, and voluntary Disengagement Coping) were entered in the second step. The focal form of stress reactivity (i.e., Involuntary Engagement or Involuntary Disengagement) was entered in the third step. Interactions between each form of coping and stress reactivity were entered in the final step. Examination of two forms of emotional distress and two forms of stress reactivity yielded four regression models. Non-significant Coping × Stress Reactivity interactions were trimmed to create final models. The final models predicting symptoms of depression and anxiety are presented in Tables 4 and 5 , respectively. Analyses were conducted in SPSS version 21 (IBMCorp., 2012). Predictors were standardized to facilitate interpretation of interaction effects. Significant interactions were probed by examining regions of significance using the Johnson-Neyman technique in the PROCESS macro (Hayes, 2013) . Throughout the results, significance was defined as p < .05. Table 1 presents demographic and medical status characteristics of the study participants. Participants were evenly distributed by gender and were predominantly Caucasian. Lesion severity, which is based on both the location and type of cardiac lesion and surgical intervention (Warnes et al., 2008) , was representative of the outpatient clinics from which participants were recruited (28.6% simple; 41.7% moderate; 29.8% complex). 
Results
Sample Characteristics
Descriptive Statistics and Intercorrelations
Responses to Stress as Predictors of Symptoms of Depression and Anxiety
Symptoms of Depression
After adjusting for age and functional status, Primary Control Coping and Secondary Control Coping predicted lower levels of depression. In Model 1a examining Involuntary Engagement as a moderator of coping, no main effect of stress reactivity was found; however, the Primary Control 
Symptoms of Anxiety
After adjusting for age and functional status, Secondary Control Coping predicted lower levels of anxiety. In Model 2a examining Involuntary Engagement as a moderator of coping, no main effect of stress reactivity was found; however, the Primary Control Coping × Involuntary Table 5 Hierarchical regression models predicting symptoms of anxiety as a function of coping and stress reactivity (N = 167)
Model 2a examines whether the effect of coping is moderated by Involuntary Engagement. Model 2b examines whether the effect of coping is moderated by Involuntary Disengagement. B = unstandardized regression coefficient. β = standardized regression coefficient a Functional Status: 1 = normal functioning (NYHA class 1; no limitation on physical activity), 2 = impaired functioning (NYHA class II, III, or IV; mild to severe limitations on physical activity) two standard deviations above the mean (i.e., a standardized score of 1.86) or higher. In Model 2b examining Involuntary Disengagement as a moderator of coping, no main effect of stress reactivity was found; however, the Primary Control Coping × Involuntary Disengagement interaction was significant (B = − .66, SE = .29, β = − .21, p = .03). The Secondary Control Coping × Involuntary Disengagement (B = − .08, SE = .30, β = − .02, p = .80) and Disengagement Coping × Involuntary Disengagement (B = − .45, SE = .37, β = − .12, p = .23) interactions were non-significant and were removed from the model. Results from the final model are presented in Table 5 . After removing these interactions, the Primary Control Coping × Involuntary Disengagement interaction was reduced to marginal significance (p = .054). Because interactions between Primary Control Coping and stress reactivity were evident in the other models, the interaction was probed by examining regions of significance. Results indicated that the negative association of Primary Control Coping and symptoms of anxiety became stronger as Involuntary Disengagement responses increased. Primary Control Coping significantly predicted lower levels of anxiety only when Involuntary Disengagement was slightly below the mean (i.e., a standardized score of − .19) or higher.
Discussion
In order to improve outcomes among CHD survivors, it is important to identify factors that predict variability in emotional distress in this population. In light of the many challenges inherent to living with CHD Kovacs et al., 2009; Kovacs & Utens, 2015) , this study examined whether responses to CHD-related stress predict emotional distress among adolescent and young adult survivors. We investigated the unique associations of three forms of coping with symptoms of depression and anxiety, and explored whether these associations differ depending on involuntary stress reactivity. These aims were examined using theoretically based and psychometrically strong measures of responses to stress and emotional functioning in a sample of CHD survivors with a representative range in disease severity.
Individually, primary control coping and secondary control coping were associated with lower depression and anxiety, whereas voluntary disengagement coping was associated with higher depression and anxiety, consistent with prior research (Compas, Beckjord, et al., 2006; Compas, Boyer, et al., 2006) . However, coping strategies are not utilized in isolation. When the three forms of coping were examined simultaneously as predictors of emotional distress, secondary control coping accounted for unique variance in symptoms of depression and anxiety. Secondary control coping involves adapting to stress through positive thinking, cognitive reappraisal, and acceptance. These strategies may help survivors to maintain positive affect and a sense of optimism, which in turn may reduce vulnerability to depression. These strategies also may minimize the degree to which CHD-related stressors are perceived as problematic or overwhelming, thereby reducing vulnerability to anxiety.
Involuntary engagement and involuntary disengagement were correlated with higher levels of depression and anxiety; however, these dimensions of involuntary stress reactivity did not independently account for unique variance in emotional distress. Instead, associations between primary control coping and emotional distress were conditional on involuntary engagement and involuntary disengagement responses, such that the more reactive individuals were to stress, the stronger was the association between primary control coping and lower emotional distress. Primary control coping strategies address the source of stress or stress-related emotions through problem-solving and emotional expression or regulation. Individuals who experience involuntary stress reactivity may be in greater need of these strategies, and therefore benefit to a greater extent.
The unique association between secondary control coping and internalizing symptoms parallels research on child and adolescent coping with cancer-related stress using the same conceptual framework and measures (Compas et al., 2014) . Both CHD and cancer present individuals with uncontrollable stressors (e.g., lifestyle limitations in the case of CHD; treatment side effects in the case of cancer), which may be well suited for coping strategies aimed at adapting to stress (Compas et al., 2001) . Taken together, these results support the notion that secondary control coping is an effective response to chronic illnesses involving a large degree of uncontrollable stress.
In the current study, primary control coping was correlated with lower levels of depression and anxiety. When other responses to stress were taken into account, primary control coping predicted lower emotional distress among survivors who experienced moderate to high levels of stress reactivity. These results depart from one investigation of coping among CHD survivors, which found that active problem-focused coping and social support seeking, which overlap with primary control coping, were associated with lower depression but higher anxiety (Eslami et al., 2014) . It is not clear why discrepant associations between primary control coping and anxiety emerged in the present study as compared to the study by Eslami et al. (2014) . However, the association between primary control coping and lower anxiety is consistent with prior research on coping with other health-related stressors (Compas, Beckjord, et al., 2006; Thomsen et al., 2002) .
The current study extends existing research on coping among CHD survivors and on responses to illness-related 1 3 stress more broadly. To our knowledge, only two prior studies have examined associations between coping and psychosocial outcomes among CHD survivors (Eslami et al., 2014; Lee et al., 2014) . Extending this research, the current study examined associations between coping with CHD-specific stressors and emotional distress, and explored if these associations depend on stress reactivity. Within the larger body of research on coping with chronic illness, little attention has been given to the role of stress reactivity in emotional functioning. The present results suggest that involuntary stress reactivity is associated with emotional distress, and the effects of primary control coping efforts on emotional functioning may be heightened when individuals experience these reactions to illness-related stress. Thus, research in other populations may benefit from considering the implications of involuntary stress reactivity for psychosocial outcomes.
The results of the current study also suggest that applied efforts to promote effective coping may need to take involuntary stress reactivity into account, as the benefits of some coping strategies may depend on the extent to which individuals experience involuntary stress reactivity. This notion intersects with the conceptual model underlying problemsolving therapy (Nezu, 2004) , which posits that a negative problem orientation (e.g., beliefs that problems are unsolvable, appraisals of problems as threatening, and negative emotional responses) may hinder attempts at problem-solving. The results of the current study may seem inconsistent with the problem-solving model. However, a negative problem orientation may be distinct from involuntary stress reactions, such as rumination or emotional and behavioral withdrawal. A negative problem orientation may hinder effective problem-solving, whereas involuntary stress reactivity may reflect a vulnerability that leads individuals to benefit from problem-solving and other primary control coping strategies (e.g., emotion regulation).
Several limitations of this research warrant consideration. The concurrent nature of this study precludes conclusions about causal associations between responses to stress and emotional functioning. Longitudinal studies examining the prospective effects of responses to stress on changes in emotional functioning are needed to identify the direction of effect. This design also leaves open the possibility that confounding variables account for the results. Although we took several covariates (i.e., age and symptom severity) into account, other factors, such as perceptions of stress, could contribute both to responses to stress and emotional distress. In addition, this study is limited by reliance on singleinformant data and self-report questionnaires. Self-reports are advantageous in that they provide insight into aspects of involuntary stress reactivity and emotional distress that may be otherwise unobservable. However, to reduce shared method variance, future research may benefit from incorporating multiple informants or multiple methods, such as direct measures of physiological stress responses or diagnostic interviews assessing emotional distress. Finally, like many prior studies on CHD, the results of this study are based on a largely Caucasian sample. Additional research is needed to determine the generalizability of these results and, more broadly, to develop a better understanding of psychosocial functioning among racial minorities living with CHD.
To extend the current research, it will be important to examine if coping and involuntary stress reactivity have similar associations with emotional functioning among younger samples of CHD survivors. In addition, it would be interesting to explore what factors contribute to the development of coping and stress reactivity among CHD survivors. For example, parents may encourage or model particular coping behaviors or stress responses, as in other contexts of childhood stress (Abaied & Rudolph, 2011; Monti, Abaied, & Rudolph, 2014) . Identifying early antecedents of survivors' responses to stress could be informative for applied efforts to prevent the development of maladaptive stress responses and emotional distress in this population from an early age.
It may also be interesting for future work to consider the relevance of pediatric medical traumatic stress models (Kazak et al., 2006) to the current results. Post traumatic stress symptoms may have some overlap with involuntary stress reactivity and symptoms of anxiety, though individual differences in involuntary stress reactivity are expected to be independent of trauma history. It will be important for such investigations to determine if CHD survivors are at greater risk for post-traumatic stress symptoms than individuals without a medical history, and to establish whether CHD survivors experience their symptoms or treatment as traumatic.
In sum, the results of this study indicate that greater use of secondary control coping is associated with lower levels of depression and anxiety among CHD survivors. Primary control coping is also associated with lower depression and anxiety among survivors who experience moderate to high levels of stress reactivity. These results can inform applied efforts to promote emotional well-being in this population. It may be helpful to teach CHD survivors secondary control coping skills, such as how to use cognitive reappraisal, positive thinking, and acceptance in response to CHD-related stress. Prior research has demonstrated that secondary control coping can be successfully targeted through cognitivebehavioral programs (Compas, Champion, et al., 2010; , suggesting that this form of coping is amenable to intervention.
The results of this study also suggest that teaching primary control coping skills (e.g., problem-solving, emotion regulation, and expression) may particularly benefit CHD survivors who experience strong involuntary stress responses, such as rumination, physiological arousal, emotional numbing, or cognitive withdrawal. It is promising that survivors who may be particularly vulnerable to stress appear to benefit the most from primary control coping strategies. Implementation of primary control coping strategies (e.g., emotional regulation) may directly alleviate symptoms of involuntary stress reactivity (e.g., emotional arousal), or may help individuals to manage stress effectively in spite of their reactivity. Future research is needed to determine if primary control coping can be targeted through existing clinical approaches. Notably, problem-solving therapy (D'Zurilla & Nezu, 2009; Nezu, Nezu, Friedman, Faddis, & Houts, 1998) aims to promote problem-solving behaviors (e.g., emotion regulation, planful problem-solving), as well as to address problem-orientation (e.g., self-efficacy, emotional responses to problems; Nezu et al., 2013) . Developing effective coping skills among CHD survivors may serve as an important mechanism for improving emotional adjustment.
